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GRID STEPs (km) for2 DOMAINS

SRNWP Consortia in Europe
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SYSTEM COSMO-RU

COSMO-RU2 Ax =2.2 km

Grid: 420%470 * 50
Step: 2.2 km
Time step: 15 cek
Forecast: 24 wuac.

K COSMO-RU7 Ax =7 km

Grid: 700%620 * 40
1 - Step: 7 kM

Time step: 40 cek
Forecast: 78 wuac.

| GME: initial and boundary data |

COSMO-RUsib Ax =14 km|

A /20 Grid: 360%250 * 40

: Step: 14 xm

- S i = (5] Time step: 80 cek
Forecast: 78 wuac.




System Equations COSMO-RU
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COSMO-RU: grid, components
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Dynamics

Physics

3 time level
split-explicit
Leapfrog

2 time level
split-explicit
Runge-Kutta
(several vari-
ants)

3 time level

semi-implicit
Leapfrog

Relaxation

Grid Scale Clouds and
Precipitation (with or
without 3D transport of
precipitating particles)
- warm rain scheme
- l-category ice scheme
- 2-category ice scheme
3-category ice scheme

NG B

[ Radiation

Subgrid Scale Turbu-

lence Closure

- 1-D diag. closure

- 1-D TKE-based
diagnostic closure

- 3-D TKE-based
prognostic closure

N

Parameterization of

Surface Fluxes

- Standard bulk trans-
fer scheme

- TKE-based surface

scheme

"/

Moist Convection

- Tiedtke mass-flux
scheme

- Kain-Fritsch scheme

- A scheme for shallow

convection

NG

[ Soil Model (2 layers)

— /

[ Multi Layer Soil Model

Assimilation

Observation

processing

( Surface analysis }

Nudging of atmo-
spheric variables
and surface pres-
sure

Latent Heat
Nudging

Initialization

Digital filtering

Meteographs

Diagnostics

Near surface
weather

parameters

Mean values

Volume- and
Area-Integrals

Synthetic Sa-
tellite Pictures

I/0

Grib

NetCDF

Restart 7




MODEL COSMO-RUO7

Pvertical:
LEVELS
n-1/2 W, Z
N p,MM ZzZ, M
n T,u,v, pg
0,5 20 23589 n+1/2 W, Z
1 30 22300 — — —
8,5 203 11879 7 — LEVELS for SOIL
Temperature HUMIDITY
17,5 499 5569 0.00 m 0.00m
0.03m 0'_03!;
Boundary layer 0.09 m 0.09m
27,5 830 1546 — 0.27 m 027 m
0.81 m 0.81 m
35,5 975 214
243 m 243 m
39,5 997 20
40 998 10 — %29 m
CTOK

21.87 m

051000 0
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23 589
18 834
15978
13763
11 879
10 211
8711
7 355
6132
5035
4060
3201
2456
1823
1295
871
542
303
143
49

10
13
15
18
20
23
25
26
29
32
35
38
41
43
45
47
49
51

22 000
19 085
15 587
13 998
11 807
10470
8643
7 539
6 050
5162
4750
3630
2 680
1891
1254
757
500
299
150
51

LEVELS of
COSMO-RUO0O7
COSMO-RUO02

Boundary layer
(< 1550 m)
12 levels
13levels

<550m
8 levels
8 levels

21 4 060
22 3616
23 2101
24 2815
25 2456
26 2126
27 1823
28 1546
29 1295
30 1070
31 871
32 695
33 542
34 412
35 303
36 214
37 143
38 89

39 49

40 20

41 0

38 3984
29 3630
34 2137
32 2680
35 1891
36 1662
37 1450
38 1254
39 1073
40 908
41 757
42 621
43 500
44 393
45 299
46 218
47 150
48 65

49 51

50 20

51 0



A Description of the

Method
of the solution

Nonhydrostatic Regional Model LM

Part I :

Dynamics and Numerics

G. Doms and U. Schiittler

4.3.4 Outline of an Integration Step

LM_F90 2.18 November 2002

As mentioned in the previous subsection, not all terms contributing to the tendency due to
slow modes are considered by the forcing functlon f¢ Wthh is used in the small time step
sub-integratio

splitting using the Marchuk splitting method (Marchuk, 1975).

rated subsequent to time

To illustrate this method, we rewrite the model equations in the symbolic form (4.31) as

o TS |
or ~

H 85 + MSM + MEB + MEP. (4.89)

sy, denotes the terms related to the fast modes and fg g

represents the slow-mode tendencies
except for cloud condensation and evaporation (Sfj}), computational mixing (f\[,gM ), lateral

boundary relaxation (qu;B ) and Rayleigh damping at the upper boundary (M gD ).

Marchuk, G. I., 1975: Numerical Methods in Weather Prediction.
Academic Press, 227 p.
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SUPERCOMPUTER: PARALLEL (MPl) CALCULATIONS

. 92x321024 cores-

- Time of the run for the
g - O | 78 h forecast

NSV O 8 N 2 Time,
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TW@ ; /Q o ”“1 Ei 256 , | 99 |
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THE TIME of the RECEIVING
of the OPERATIVE GLOBAL FTP-DATA

INTERVAL
FOR
CENTER START FINISH GRID STEP BOUNDARY
DATA
: : every 3
COSMO 2 h 30 min | 3 h 05min| 30 (20) km (1;yh
MetOffice UK : : 1,250 * 1,250
(Exeter) 3 h 10 min 3 h 52 min 135 KM every 12 h
NCEP 3 h 30 min 4 h 30 min bt s 7
55 km
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GRIB initial and boundary data from
03.1 5 GME, 30 (20 from 01.10.2011 ) km

A
V4

I 03.15-03.20 DATA interpolation I‘
GRIB initial and boundary data
“ for COSMO-RU grid

‘03.20-03.50 COSMO-RU forecast “:

M GRIB forecast COSMO-RU grid, /
Text meteogramms /
‘03 50-04.00 VISUALIZATION

“ / MAPS and METEOGRAMMS //

\04 00-04.30 FTP: grib data

J
‘04.00-04.30 MAIL: maps, meteogramms ‘<

J
04.30




Additial to fields for 41 model levels also

fielda on 18 isobaric surfaces and for 14
z=const levels, maps and meteograms .
P g fields,
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10
2

COSMO:-RU07:

magg.& meteograms

2 times (04 and 16 h) it is special
automatic preparing and mailing:
1.200 meteograms with
information for every hour for
different users about wind, T, Psea,

clouds, preci[itation, convective
clouds;

2.360 maps for every 3 hours

for 3 domains T2Mm, Psea,
precipitations, clouds, H500, T850,
qusts of wind, height of convective
clouds and so on.



COSMO-RUO7: MOSCOW, 25.12.2010_15-28.12.2010_21 (msc)

Moscow — Mporvoz Y "TuapodeTuentp P3" | DonroTa: 37.672 | WupoTa: 55.848 | BucoTa: 785.456m
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Tom_Tomsk — MporHos Y '"TuapomeTuentp PO" | Oonreta: 84.5657 | WupoTta: §6.249 | Bucota: 178.573u
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06:00 08won 2011 (UTC+0):
Ocagku 3a npepbigyume 6 4acos [mu]

MporHo3 Ha 64. ot 00:00 08umon 2011 (UTC+0)
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COSMO-RUO07: ETR, Initial data 01.03.2001 06 UTC (09 MSC)

09:00 Otmap 2011 (MCK):
BepxHAA rpaHnLa KOHBEKTMBHON 061ayH0CTH

TP

WY ‘ULDOHRRLU GO -"LX¥MagHOXM enuHedl seHxdag

—

'loabxwlonraaaj.
MporHo3 Ha Q4. ot 09:00 Olmap 2011 (MCK)

COSMO—-RU 7km L seTep Ha 500 rMa
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Pa3Butue cuctemMmbl Me3omMacLuTadbHoOro
HerngpocTaTu4ecKoro KpaTkocpo4Horo

nporHo3a norogbl COSMO-RU

. TexHonorun4veckas nuHusa: O.B.bnuHoB, [.C.PuBuH,

U.A.PO3NHKUNHA;

CHer : E.B.KazakoBa, N.A.PO3UHKUHA;
T2Mm : .C.PuBwmH, U.A.PO3MHKHNHA,
E.B.CanyHuoBa;
NMorpaHn4HbIN CNOWU : O.B.EBTeeB, B.J1.lMepoB.;
VERSUS-2 : A.lO.byHpenb, A.B.MypaBbeB;
YcBO€eHMe OaHHbIX : B.A.l'opuH, M.[O.UbIpyNbHUKOB;
ART : ALA.KupcaHos, A.B.PeBokaToBa,
I.B.CypkoBa;
CeTKku : 1.B.bnvHos, I.C.PuBuH;
AHcambnu : O.10.AndepoB, [.C.PuBuH.



CO30AHUE AHCAMBIJIEN

*

.
LT T L

* 7
N 774
x 1117

$44

3 time level
split-explicit
Leapfrog

2 time level
split-explicit
Runge-Kutta

(several vari-
ants)

20



Dry and Wet Parametrised Emissions
Deposition || Biogenic VOC + NO, Mineral Dust, Sea Salt, Pollen




OCHOBHBbIE NMPOLECCbI B ART

®XuMunyeckune npeobpaszoBaHus BelLecTB B ra3oBoi dase.
Mogenb atmoccgepHon xummn RADMKA (moanduumnposaHHas RADM2
(Stockwell, 1990, 1997 n ap.) - 172 peakuuu, bonee 60 BeLecTB.

® dotonus.

Mopenb dpotonusa PAPA (Bangert, 2007);

CtaHpapTHble BepTUKaNbHble NPOJUNMN KOHCTaHTbI (poTONM3a — Moaenb
STAR (Ruggaber, 1994);

Mpodunu paguauumn onsa KOppeKuun KOHCTaHTbl choTonusa — moagerb
GRAAL (B 6noke COSMO (Ritter, Geleyn, 1992))

® Asposonu

Mopnens MADEsoot (Riemer et al., 2003; Vogel, 2006, 2009 v gp.)
Koarynauusa, koHaeHcauus, HyKrneauus, ocaxaeHue, BbiBegeHue,
BbIMbIBaHUe, XMMUSA

®*Npupoaxas amuccus
Mopckas cornb, Nbifb, NbINbLa, 6GUOreHHas aMccus

- ®BnusiHue Ha onTuyeckue cBoicTBa aTMocdepbl
Y ®FeteporeHHble peakumm
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COSMO-RU02: domain, time of run with MPI

.Forecast

®Grid step
@ Grld
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COSMO-RU2, 12-23 February 2011, T2m,
Krasnaya Polyana, Sochi

KP_T2m: TEMPERATURE AT 2M - C
Stratification : KRASNAYA POLYANA - From: 2011-02-12 To: 2011-02-22

13 — observation
-+ RU_SFO_proc

Sochi_T2m: TEMPERATURE AT 2M - C
Stratification : SOCHI - From: 2011-02-12 To: 2011-02-23

— observation
-+ RU_SFO_proc
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COSMO-RUO02,
September-November 2010, Psea, Moscow

Moscow_SON2010: PRESSURE REDUCED TO MEAN SEA LEVEL - hPa
Stratification : MOSKVA - From: 2010-09-01 To: 2010-11-30
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) COSMO-RU02, SOCHI-2014, T, , 28.01.2011_15MSC
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i G \2 Mpornoa Ha 154. ot 03:00 21des 2011 (MCK)
\J) COSMO-RU 14km




COSMO-RU02: Sochi, Initial data 01.03.2001 00 UTC (03 MSC)
3:00 0 T (MCK):

Imap 20 06NaYHOCTb, 0CaAAKM
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Mporno3 Ha O4. oT 03:00 O1map 2011 (MCK)
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COSMO-RUO07: Sochi, Initial data 01.03.2001 00 UTC (03 MSC)
08 00 O1Map 2011 (MCK) Betep

MporHos Ha O4. oT 03:00 O01map 2011 (MCK) > Manpasieme serpa

COSMO—-RU 7km CKopocTh BeTpa
=" 1 ] [ ]
25 5 7.5 10 125 15 175



) O6ﬂal4HOCTb 0Ca KK

COSMO- RUOZOOS(?chI In|t1|1al da ta) 01.03.2001 06 UTC (09 MSC)
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Mporno3 Ha O4. oT 09:00 Olmap 2011 (MCK)
COSMO—-RU 2.2«km
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Mporno3 wa O4. ot 09:00 O1map 2011 (MCK)
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ICON - a joint project of MPI-M and DWD

» |ICOsahedral Non-hydrostatic general circulation
model with static local zooming option

» Atmosphere and ocean (stand-alone or coupled)

lcosahedron

» Global and regional, or combined

» At DWD:
* Replace GME and COSMO-EU by ICON with a higl

resolution window over Europe.

 Establish a library of scale-adaptive physical
parameterization schemes (to be used in ICON and

COSMO-DE).
> At MPI-M:

Use ICON as dynamical core of an Earth System Mo

(COSMOS)
- replace regional climate model REMO. (Courtesy Glinther Zangl, DWD)
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lcosahedral Grid

(Courtesy Hui Wan, MPI)
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» grid optimization — spring dynamics
» Ratio of min/max distance between neighboring cell centers:
55%*10% (resolution dependent)
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Sochi 2014
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Sochi 2014 and COSMO

COSMO will be engaged
in WWRP RDPs/FDPs for Sochi 2014.

There are four components, namely

1. deterministic, very high resolution NWP in rapid update cycle mode,
2. probabilistic, high resolution downscaling of ECMWF EPS,

3. user-oriented postprocessing,

4. conditional verification scheme.

Russia, Germany, Switzerland and [Italy will contribute
to the work.

Pre-operational trial of components should start
by the end of 2011/2012.



THE NONHYDROSTATIC

SHORT RANGE MESOSCALE WEATHER
FORECAST SYSTEM COSMO-RU :

CURRENT STATUS and PROSPECTS

Thanks Ter The atieniion !

Gdaly Rivinand ....

Hydrometeorological Research Centre of Russian Federation
(Hydrometcentre of Russia), Moscow

Moscow State Univercity, Department of Meteorology and Climate

09 July 2011, Tomsk






